HB56A49 Series

4,194,304-Word x 9-Bit High Density Dynamic RAM Module

B DESCRIPTION

The HB56A49 is a 4M x 9 dynamic RAM module, mount-
ed 9 pieces of 4 Mbit DRAM {HM514100AS, HM514100JP)
sealed in an SOJ package. An outline of the HB56A49 is the
30-pin single inline package. Therefore, the HB56A49
makes high density mounting possible without surface mount
technology. The HB56A49 provides common data inputs
and outputs, and also provides separate I/O parity bit for
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parity check. Decoupling capacitors are mounted beneath
each SOJ. 00961
N FEATURES Pin No. Pin Name Pin No. Pin Name
¢ 30-pin Single In-line Package 1 Vee 16 DQy4
Lead Pitch.................. ... .. .. ..., 2.54mm —c
¢ Single 5V (+10%) Supply 2 CAS 17 Ag
* High Speed 3 DQo 18 Ay
Access Time ....... 60 ns/70 ns/80 ns/100 ns (max) 4 Ag 19 Ago
* Low Power Dissipation 5 A 20
Active Mode ........ 5445 MW/4059 mW/4455 mwW/ 1 DQs
3960 mW (max) 6 DQ; 21 WE
Standby Mode........................ 99 mW (max) 7 Ay 2 Vss
* Fast Page Mode Capability . N 23
* 1,024 Refresh Cyole ..................c........ (16 ms) 3 DQs
* 3 Variations of Refresh 9 Vss 24 NC
RAS Only Refresh 10 DQ, 25 DQ;
CAS Before RAS Refresh
* Hidden Refresh 1 A4 26 PQ
12 A 27 RAS
B PIN DESCRIPTION 2 —
- - 13 DQ3 28 PCAS
Pin Name Function 14 A 29 PD
Ap-Ajgo Address Input 15 A7 30 Voo
Ag-Ag Refresh Address Input
RAS Row Address Strobe
CAS, PCAS Column Address Strobe
WE Read/Write Enable
DQy-DQ7 Data-in/Data-out
PD Parity Data-in
PQ Parity Data-out
Ycc Power Supply ( + 5V)
Vss Ground
NC No Connection
l ORDERING INFORMATION
Package
A 30-pin 1 30-pin 1 30-pin 30-pin 30-pin SIP 30-pin SIP
T SIP SIP SIP SIP Low Profile Low Profile
1me Socket Type Socket Type Lead Type Lead Type Lead Type Lead Type
0.945 inch Height 0.805 Inch Height 0.989 Inch Height | 0.810 Inch Height | 0.591 Inch Height | 0.500 Inch Height
60 ns — HB56A49BR/GBR-6A — HB56A49AR-6A — HB56A49ATR-6A
70 ns — HB56A49BR/GBR-7A — HB56A49AR-7TA — HBS56A49ATR-7A
80ns | HB56A49B/GB-3 HBS6A49BR/GBR-8A | HBS56A49A-8 HB56A49AR-8A | HB56A49AT-8 HB56A49ATR-8A
100 ns { HB56A49B/GB-10 | HB56A49BR/GBR-10A | HB56A49A-10 HB56A49AR-10A | HB56A49AT-10 HB56A49ATR-10A
Note: 1. Following the specification of the contact pad.
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HB56A49B-XX, HB56A49BR-XX:
HB56A49GB-XX, HB56A49GBR-XX:

solder
gold
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B BLOCK DIAGRAM

HB56A49 Series
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0096-2
Note: MO—M8[HB56A49XX-XXA]: HM514100AS
MO-M8[HB56A49XX-8/10]: HM514100JP
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HB56A49 Series
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B PHYSICAL OUTLINE Unit: ineh
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Note: Following the specification of the contact pad. [} g
118
Part No. Contact Pad 0070
HB56A49B4-XX Solder oot
HB56A49GBR-XX Gold
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HB56A49 Series
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Note: Following the specification of the contact pad.
Part No. Contact Pad 0.25 max.
HB56A49B-XX Solder a0
HB56A49GB-XX Gold
Detail A
0096-2
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HB56A49 Series
B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vr —10to +7.0 v
Supply Voltage Relative to Vgg Vee —-10to +7.0 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 9 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tgtg —55t0 + 125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Vss 0 0 0 v
Supply Voltage
Vee 4.5 5.0 5.5 v 1
Input High Voltage Vig 24 — 5.5 v 1
Input Low Voltage Vi —-05 — 0.8 v 1

Note: 1. All voltage referenced to Vgs.
* DC Electrical Characteristics (Ta = 0to +70°C, Voo = 5V +10%, Vss = 0V)

HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A 1A -8/-8A -10/-10A | Unit Test Condition Note
Min Max | Min Max Min Max | Min Max
Operatin "
Cgfrcm g Icel — |90 | — | 90| — [810|] — | 20| mA { tgc = Min 1,2
TTL Interface
— 18| — 18 — 18 - 18 | mA | RAS,CAS = Viy
Standby locs Dy = High-Z
Current CMOS Interface
— 9 — 9 — 9 — 9 | mA | RAS,CAS 2 Voo — 02V
Dggt = High-Z
RAS Only e
Refresh Carrent | 10C3 — 1990 | — | 90| — | 86| — | 720 | mA | tgre = Min 2
RAS = Vi
oandoy s | — | 5| — | a5 | — | 4| — | 45 | ma|Cas=vy 1
urre Doyt = Enable
CAS Before
RAS Refresh Iccs — |90 | — |90 | — |80} — | 720 | mA | tge = Min
Current
Page Mode _ap
Corrent ooy — | 990 | — |90 | — |80 — | 720 | mA | tpc =Min 1,3
Input Leakage _ _ _ =
Correnn It 10] 10 10] 10 ]| 10 10| 10 | pA | OV VNSTV
Output Leakage _ _ _ _ 0V Vo <7V
Curtent Iio 101 10 10 10 0] 10 0 10 | pA | b B
Output High
Volt!;ge g Vou 24 1 Vee | 24 | Vee| 24 | Vee| 24 | Voe| V | L= —5mA
Output Low
Vo]tl;ge VoL 0 | o4 o (04| 0 Jo4| o [o0s]| VvV [Ly=42ma

Notes: 1. Igc depends on output load condition when the device is selected, Icc max is specified at the output open condition.
2. Address can be changed less than three times while RAS = Vyj.
3. Address can be changed once or less while CAS = Vyyy.
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» Capacitance (T4 = 25°C, V¢ = 5V £10%)

HB56A49 Series

HB56A49
Parameter Symbol BR/GBR/AR/ATR A/AT/B/GB Unit Note
Typ Max Typ Max
Input Capacitance (Address) Cn — 60 — 70 pF 1
Input Capacitance (Clock) Cp2 — 75 — 88 pF 1
Input Capacitance (PCAS) Ci3 — 12 — 20 pF 1
Input/Output Capacitance (DQg_7) Cro — 17 - 30 pF 1,2
Input Capacitance (PD) Cr4 — 10 — 20 pF 1
Output Capacitance (PQ) Co — 12 — 20 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vpy to disable Dy
o AC Characteristics (Ty = 0 to +70°C, Vog = 5V £10%, Vgg = OV)1. 12,15
Read, Write and Refresh Cycle (Common Parameters)
HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Ramdon Read or
Write Cycle Time tRC mo| — [mo| — [10] — |80 — |50 — |180| — | ns
RAS Precharge Time tRp 40 — 50 — 60 — 70 — 60 — 70 — ns
RAS Pulse Width tRAS 60 | 10000 | 70 | 10000 ] 80 | 10000 | 100 | 10000 | 80 | 10000 | 100 | 10000 | ns
CAS Pulse Width tCAS 15 | 10000} 20 | 10000 | 20 | t00OO | 25 | 10000 | 20 | 10000 | 25 [ 10000 | ns
Row Address Setup Time | toAsr 0 — 0 — 0 — 0 — 0 — 0 — ns
Row Address Hold Time | tRAH 10 — 10 — 10 — 15 — 10 — 15 — ns
Column Address
Setup Time tASC 0 — 0 — 0 - 0 — 0 — 0 — ns
Column Address
Hold Time tcaH 15 — 15 — 15 — 20 — 15 — 20 — ns
RAS to CAS Delay Time | trcD 20 50 20 50 20 60 25 75 20 60 25 15 ns 8
RAS to Column Address
Delay Time tRAD 15 35 15 35 15 40 20 55 15 40 20 55 ns 9
RAS Hold Time tRSH 15 — 20 — 20 — 25 — 20 — 25 — ns
CAS Hold Time tCSH 60 — 70 — 80 — 00| — 80 — 100 | — ns
CAS to RAS
Precharge Time tCRP 10 — 10 — 10 — 10 — 10 — 10 — ns
Transition Time
(Rise and Fall) T 3 50 3 50 3 50 3 50 3 50 3 50 ns 7
Refresh Period tREF — 16 — 16 — 16 — 16 — 16 — 16 ms 17
Read Cycle
HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Access Time from RAS tRAC — 60 — 10 —_ 80 | — | 100 ]| — 80 | — | 100 [ ns 2,3,16
Access Time from CAS tcaC — 15 — | 20 [ — 20 [ — 25 — 25 — 25 ns 3, 4,14
Access Time from Address | taa — 0 | — 35 — 40 — | 45 — | 40 — | 45 ns | 3,5 14,16
Read Command
Setup Time tRCS 0 — 0 — o] — 0 — 0 — 0 — ns
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HB56A49 Series

Read Cycle (continued)

HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Read Command
Hold TimetoCAS | RCH [ 01— 0 1 — 0 — | 0 | — | 0| — 1 0] — | ns
Read Co d
Hold Time toRAS | ®RH | O | — [0 | — o | — o p — 0| —|10]|—|us
ﬁ)"%‘%‘{‘eﬂg‘ﬁn cltma [0 | — s | — e — e ] — ]| || —]n
?:l’;g“;f?;g; {OFF o | 5| o] 20|o0ofl2]| o202 0]|2]|ns]|:s
Write Cycle
HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -7A -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max { Min [ Max | Min | Max | Min | Max | Min | Max
;‘;t’l‘f; %‘:n"lm“"d twes | 0 | =l ol —=]ol=|ol|l=]a]=]o]=1_n]rw
g;;eﬁfn':ma"d twer | 5| — | 5| — | s =l || =2 —]n=
]v,vurl‘s‘:‘%‘i"‘i‘:;“a"d twe 0| —lwo] —~]1ww| || ~|15] =120 =/|n
g’%sci’:‘ga;‘fn lmwe |5 o = || — 3| —]s|—]|n
:’Z’é‘—;;:g‘;‘;‘i‘r"i‘:ne tewe | 15| — | 2o — 20 — |25 <25 ]3| =5
Data-in Setup Time | tpg 1] — 0 — a — 0 - 0 — 0 — ns 11
Data-in Hold Time | tpy 15 — 15 — 15 — 20 — 15 — 20 — ns 11
Refresh Cycle
HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
CAS Setup Time
(CAS Before RAS Refresh Cycle) tcsk =0 p =10y =110 — 10— 10} —]ns
CAS Hold Time
(CAS Before RAS Refresh Cycle) | 'CHR | 10 [ — [ 104 — 1 10} — ] 10 [ — | 20 | — | 20 | — | ms
ﬁ(’;ﬁ l;‘i::‘“ge to CAS wmee | 0] — (w0 —|w| ={w|=]w0]=]1w0] =]
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HB56A49 Series

Fast Page Mode Cycle

HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -7A -8A -10A -8 -10 Unit | Note
Min| Max |Min| Max |Min| Max |Min| Max |Min| Max | Min| Max

Fast Page Mode Cycle Time | tpc 40 — 45 — 50 — 55 — 55 — 55 — ns
Fast Page Mode ns
CAS Precharge Time tcp 0 - o - 0 - A 04 — 0 -
Fast Page Mode
RAS Pulse Width trasc | — {100000] — | 100000 — | 100000 ( — | 100000} — [ 00000 | — | 100000 ns 13
Access Time from
CAS Precharge tacp | — | 35 | = a0 | =] 4 | —| s0o |~} 50 | —| 50 | ns |1416
RAS Hold Time from
TAS Precharge trucp | 35 — 40 — 45 — 50 — 50 — 50 — ns

Test Mode Cycle

HB56A49B/GB/BR/GBR/A/AR/AT/ATR
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Test Mode WE Setup Time | tws 0 — 0 — 0 — 0 — 0 — 0 — | ns
Test Mode WE Hold Time | twy 10 — 10 — 10 — 10 — 20 — 20 — ns

Notes: 1. AC measurements assume tp = 5 ns.

2. Assumes that trcp € trep (max) and tRap < traD (max). If trep Of tRAD is greater than the maximum recommended
value shown in this table, tr oc exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

4. Assumes that trcp 2 trep (max), tRap = tRAD (max).

5. Assumes that trcp < trep (max), tRaAD = traD (max).

6. topF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.

7. Vig (min) and Vyp (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Viy and Vyp.

8. Operation with the tpcp (max) limit insures that tpac (max) can be met, trcp (max) is specified as a reference point only,
if tep is greater than the specified trep (max) limit, then access time is controlled exclusively by tcac-

9. Operation with the tgap (max) limit insures that tRac (max) can be met, trap (max) is specified as a reference point only,
if trap is greater than the specified tRop (max) limit, then access time is controlled exclusively by taa.

10. Early write cycle only (twcs 2 twcs (min)).

11. These parameters are referenced to CAS leading edge in an early write cycle.

12. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization cycles {any combination
of cycles containing RAS clock such as RAS only refresh).

13. trasc is determined by RAS pulse width in fast page mode cycles.

14. Access time is determined by the longer of taa or tcac or tcap:

15. Test mode operation specified in this data sheet is 8-bit test function controlled by control address bits . . . RA10, CA10 and
CAO. This test mode operation can be performed by WE and CAS before RAS (WCBR) refresh cycle. Refresh during test
mode operation will be performed by normal read cycles or by WCBR refresh cycles. When the state of eight test bits
accord each other, the condition of the output data is high level. When the state of test bits do not accord, the condition of
the output data is low level. Data output pin is Dy and data input pin is Dip. In order to end this test mode operation,
perform a RAS only refresh cycle or a CAS before RAS refresh cycle.

16. In a test mode read cycle, the value of tRac, taa and tacp is delayed for 2 ns to 5 ns for the specified value. These
parameters should be specified in test mode cycles by adding the above value to the specified value in this data sheet.

17. trEF is determined by 1,024 refresh cycles.
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HB56A49 Series

H TIMING WAVEFORM

* Read Cycle
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HB56A49 Series
» Early Write Cycle
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HB56A49 Series

* RAS Only Refresh Cycle

tRC

A
h 4
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A
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|
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Y
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Dout

1 WE :Don't care
2 7] Don't care

0096-12

¢ CAS Before RAS Refresh Cycle
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A 4

A A
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+—P| > (¢ S >

w i
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3 7] : Don't care
4 WE =VIH
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>

0096-13
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HB56A49 Series
» Hidden Refresh Cycle
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1 1 t t t
< RAS RP RAS rAS RP
(Read) (Refresh) (Refresh)
N
RAS \
—
TRsH | |, P tcHR
L e | tcas
y
TAS N
\ #
tasp . tasc
trap
lm
—
Address Row 24
X %
REPR
tRes L | tRRH
» <
¥il
D 7 # 3
WE
ol teac
PR LYY
al Ll
L tRAC N torr
Ji
( 1 \|
Dout - { Dout
N 4 __
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HB56A49 Series

¢ Fast Page Mode Read Cycle
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¢ Fast Page Mode Early Write Cycle

HB56A49 Series

RAS
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HB56A49 Series

¢ TEST MODE CYCLE

RAS

CAS

1

Test Modo Cycie

_| JReset Cycle

1.3
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1 CBRor RAS only refresh

2 : Don't care

3 Address, Din: Don't care

|

0096-17

* Test Mode Set Cycle
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t t
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1 : Don't care

0096-18
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HB56A49 Series

» Test Mode Reset Cycle
CAS Before RAS Refresh Cycle

< tre Jle tre .
tras thp tras trp
——p| |« p [¢—=—p |[———>
Y A
RAS N \ \
t t It it t, t
BPClep| 1455 |5 &5 <SR 1< CHR »|
= Y
i 7 . /
tws, |t o |twH twsi, | |, o|twH
X

2 A
w722

OPEN

Dout
% : Don't care
0096-19
RAS Only Refresh Cycle
< tre N
tras . trp N
- 2
RAS N \
teap) __frec
_ y X Z
e ) .
‘ tRan
| ¢ tASR
///
Address Row / Z 7
OPEN
Dout
1 % : Don't care
2 Refresh address : AQ — A9 (AX0 - AX9)
009620
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